We have aiready demonstrated that (a) in a defibrinogenated plasma-containing culture medium of low calcium concentration, normal chicken fibroblasts are maintained in the G1 state while Rous sarcoma virus-infected fibroblasts proliferate rapidly and that (b) chicken serum appears to have a property, which defibrinogenated plasma lacks, of sensitizing normal fibroblasts to mitogenesis by a low concentration of calcium (3, 6, 7). These observations suggest that (a) calcium may initiate the replication of normal fibroblasts, neoplastic fibroblasts proliferating autonomously because they admit more calcium than normal fibroblasts or fail to regulate their cytosol calcium, e.g., because of a mitochondpial defect, and that (b) serum may contain a mitogen that plasma lacks, perhaps released from formed elements of the blood and, perhaps, representing a "wound hormone."
The essence and defining characteristic of neoplasia, it can be strongly argued, is autonomous cell proliferation, i.e., proliferation which is to some degree independent of the organismal influences that determine the proliferation of normal cells (1) (2) (3) . While normal cells proliferate as a result of the presence of external stimuli or the absence of external inhibition, neoplastic cells replicate as a result of an innate and heritable change (2) .
Invasiveness and propensity to metastasize, although clinically important, can be considered to represent secondary aspects of neoplasia occurring, as these phenomena do, with normal or hyperplastic as well as neoplastic tissues (4) . The sole quality that absolutely characterizes neoplastic tissue and that absolutely distinguishes it from normal or hyperplastic tissue is autonomous cell replication. Neoplastic cells replicate when they should not, with the result that tumor tissue has an abnormally high growth fraction.
Despite years of searching, no differences have been found in the mechanisms by which, once the process has been initiated, neoplastic and normal cells replicate (5) . RNA (3, 6, 7) . These observations suggest that (a) calcium may initiate the replication of normal fibroblasts, neoplastic fibroblasts proliferating autonomously because they admit more calcium than normal fibroblasts or fail to regulate their cytosol calcium, e.g., because of a mitochondpial defect, and that (b) serum may contain a mitogen that plasma lacks, perhaps released from formed elements of the blood and, perhaps, representing a "wound hormone."
In studies related to nutrient, rather than regulatory, effects on cells proliferation, we have, also, demonstrated that the use of serum instead of defibrinogenated plasma will overcome a folate deficiency, a methotrexate block, or a combination of both; the serum, we have found, contains 10 times as much thymidine and purine as does the defibrinogenated plasma (8, 9) .
Other investigators, using mammalian systems, have confirmed our observations on calcium control of proliferation of normal fibroblasts and calcium-independent proliferation of neoplastic cells (10, 11). Our observations on mitogenic properties possessed by serum, but not by plasma, have also been confirmed in mammalian systems (12, 13) .
The fact that mitochondria are involved in the regulation of cytosol calcium concentration suggested that oxygen tension might be a cell culture variable worthy of our examination; this suggestion was strengthened by studies from the literature that demonstrate that cells in culture are in a hypoxic state because of the diffusion barrier posed by the layer of culture medium (14) . We present, herein, the results of preliminary studies on the effects of raised oxygen concentration on the proliferation of normal and Rous sarcoma virus-infected fibroblasts in a defibrinogenated plasma-containing culture medium. MATERIALS AND METHODS The basic materials and methods used in the experiments reported here were described previously (3, (6) (7) (8) (9) .
The components of the synthetic culture medium used in these experiments, as modified from those described previously (3, (6) (7) (8) (9) done, the oxygen concentration of the hydrated gas mixtures that represented the experimental incubation atmospheres was 9/10 of the oxygen concentration of the dry gas mixtures in the cylinders. Using, as examples, the gas mixtures of the three experiments (Figs.  1-3 ) presented in this publication, the 65% 02 mixture, when hydrated, yielded a 58% 02 experimental atmosphere, the 70% mixture a 63% atmosphere, and the 75% mixture a 68% atmosphere. The 95% air-5% CO2 mixture, when hydrated, yielded an 18% oxygen incubator atmosphere. The oxygen concentrations of both the dry gas mixtures and the hydrated experimental atmospheres were checked with an IMI oxygen monitor (Becton Dickenson); the CO2 content was checked with a Fyrite CO2 analyzer (Bacharach Inst.).
For all experiments the freshly seeded replicate quarternary cultures of normal and RSV-infected fibroblasts were placed, overnight, in a 68% 02 isolette. On the following day the cultures were changed to fresh medium, already equilibrated with the oxygen concentration to be tested. The culture dishes were then placed in the test oxygen and control oxygen (hydrated 95% air-5% CO2) isolettes. The isolettes were flushed with 6 liters/min of the hydrated gas mixtures for 20 min and then maintained with a steady '/ liter/min flow of the same. The isolettes were flushed each time that the medium was changed.
Cell counts were performed with a Coulter electronic cell counter. All experimental points reported represent the means 4 SEM of counts on four culture dishes.
RESULTS AND DISCUSSION
In hydrated 95% air-5% CO2, the standard cell culture incubation atmosphere (18% 02), in a defibrinogenated plasmacontaining culture medium, both normal and Rous sarcoma virus-infected chicken fibroblasts proliferate (Figs. 1-3) . In an incubator atmosphere containing 63% oxygen, however, normal fibroblasts are maintained without proliferation while RSV-infected fibroblasts continue to proliferate (Fig.  1) . A reduction of oxygen concentration to 58% results in very slow proliferation of the normal fibroblasts (Fig. 2) , while an increase in oxygen concentration to 68% results in slow attrition of normal cells (Fig. 3) (15) .
It should be stressed that the oxygen-dependent maintenance of normal fibroblasts in the nonproliferating state, observed in these investigations, does not involve the phenomenon (16) of "density dependent inhibition," since these cultures are maintained at low cell densities and the medium is changed daily. Similarly, the essentially oxygen-independent proliferation of our neoplastic fibroblasts does not involve any of the phenomena (3, 17, 18) referred to as "transformation." Serious questions can, in fact, be raised about the relevance of the phenomena of "density-dependent inhibition" and "transformation" to the neoplastic state (3, 17, 18) . Indeed, in the present experiments, both normal and RSV-infected fibroblasts behave identically at high culture densities (Figs. 1-3) .
Studies can be initiated using agitating incubators to eliminate oxygen gradients within the culture medium, as well as other means to increase the delivery of oxygen to the culture cells. The interactions of oxygen and calcium in the regulation of cell proliferation may be examined, and uptake of calcium and oxygen by normal and RSV-infected cells in plasma-containing medium may be studied. The mitogenic property that appears to distinguish serum from plasma invites further investigation.
